I Claim: u 

1. A composition of matter comprising a 
of cells containing diverse combinations of first 

and second DNA \sequences encoding first and second 
polypeptides which Vorm heteromeric receptors, one or both 
of said polypeptidesv being expressed as fusion proteins on 
the surface of a cell. 

2. The composition of claim 1, wherein said 
plurality of cells are E. coli . 




3. The composition of claim 1, wherein said 
heteromeric receptors se&ected from the group consisting of 
antibodies, T cell receptors, integrins, hormone receptors 
and transmitter receptors. 

4. The composition of claim 1, wherein said 
first and second DNA sequences encode functional portions 
of heteromeric receptors. 

5. The composition of claim 4, wherein said 
first and second DNA sequences encode functional portions 
of the variable heavy and variable light chains of an 
antibody. 

6. The composition of claim 1, wherein said 
cell produces filamentous bacteriophage. 

7. The composition of claim 6, wherein said 
filamentous bacteriophage are selected from the group 
consisting of M13, fd and fl. 

8. The composition of claim 6, wherein at least 
one of th encoded first or second polypeptides is 
expressed as a fusion protein with gene VIII. 



• 



~9. A kit for the preparation of vectors -4»eiut 
for the cdexpression of two or more DNA sequences encoding 
polypeptides, j which fo-i i a — hetoroaorio — receptors comprising 
two vectors, \ first vector having two pairs of restriction 
sites symmetrically oriented about a cloning site which can 
be combined with a second vector, having two pairs of 
restriction sites symmetrically oriented about a cloning 
site and in an identical orientation to that of the first 
vector, wherein one or both vectors contains sequences 
necessary for expression of polypeptides encoded by DNA 
sequences inserted in said cloning sites. 

10. The kit\of claim 9, wherein said first and 
second vectors are circular. 

11. The kit 6f \cliim 9, wherein said ^ ex p ressi o n 
0^ \l \ / i 

^epbides. is as fusion proteins on the surface of a cell. 

12. The kit of felaim wherein said cell 

\ ^ 

produces filamentous bacteriophage. 

13. The kit of claim wherein said filamentous 

^ \ 

bacteriophage is selected from the\group consisting of M13 , 
fd and fl. 



14. The kit of claim 13, wherein at least one of 
the DNA sequences is expressed as a fusion protein with 
gene VJII. 



IS* The kit of claim 9, whereitl said two pairs 
of restriction sites are Hind III-Mlu I and Hind III-Mlu I. 





16. A cloning system for the coexpression of two 
more DNA sequences encoding polypeptides which form a 

heteromeric receptoA comprising a set of first vectors 
having a diverse population of first DNA sequences and a 
5 set of second vect or s\ having a diverse population second 
DNA sequences, said florst and second vectors having two 
pairs of restriction sittes symmetrically oriented about a 
cloning site for containing said first and second 
populations of DNA sequences so as to allow only the 
10 operational combination of Vector sequences containing said 
first and second DNA sequences. 

17. The cloning system of claim 16, wherein said 
first and second vectors are circular. 

18. The cloning system of claim 16, wherein said 
^1 heteromeric receptor's selected from the group consisting of 

*u / antibodies, T cell/receptors, integrins, hormone receptors 
V and transmitter preceptors. 

19. The cloning system of claim 16, wherein said 
first and second DNA sequences encode functional portions 
of heteromeric receptors. 

20. The cloning system of claim 19, wherein said 
first and second DNA sequences encode functional portions 
of the variable heavy and variable light chains of an 
antibody. 

21. The cloning system of claim 16, wherein said 
coexpression of two or more DNA sequences encoding 
polypeptides which form a heteromeric receptor is on the 
surface of cell. 



22. JXie cloning system of claim 16, wher in said 
cell produces/a filamentous bacteriophag . 




23. The cloninq/system of claim 22 wherein said 
filamentous bacteriophage selected from the group 
consisting of M13 , f d y&nd f 1 . 

24. The/cloning system of claim 23 f wherein at 
least one of ther DNA sequences is expressed as a fusion 
protein with thd protein product of gene VIII. 

25. The cloning system of claim 16, wherein said 
two pairs of restriction sites are Hind III-Mlu I and Hind 
III-Mlu I. 



-^26. A plurali^y'of expression vectors containing 
a plurality of pos^i^le first and second DNA sequences 
encoding polypeptides which form a heteromeric receptor 
exhibiting bjjiaing activity toward a preselected molecule, 
5 said DNA/sequence encoding heteromeric receptors being 
opera#tvely linked to genes encoding surface proteins of a 
c^ll. 

27. The expression vectors of claim 26 r wherein 
said expression vectors are circular. 



^ / 28. \he expression vectors of claim 23, wherein 
sa^d^heteromericV receptors are selected from the group 
consisting of antibodies, T cell receptors, integrins, 
hormone receptors afyi transmitter receptors. 



29. The expression vectors of claim 26, wherein 
said first and second DMA sequences encode functional 
portions of heteromeric receptors* 



30. Th expression vectors of claim 29, wherein 
said first and second DNA sequences encode functional 
portions of the variable heavy and variable light chains of 
an antibody. 



«« «laJ„ 2 ; o J^fc" Si °" -«°«.o f c lain 26 , where 
consisting of M13 , SeleCted f «- the 

group 

e^esse, aa . f usion prj^*^ ~»«^ is 



3 4 . a V method of ^ - 

Population of vec \ rs capable Const ^cti ng a diversfi 

Population of heteroLric rec^ eXpressi »° * diverse 

i^eric receptors, coaprisin 

nitr 1 ^ link±ng " 3 -tor 
^irst population of diverse DHA 

v«* V polype P tio ><=. said first 



(b) 



operational^, i in jci ng to a 

vector , \ second 

DnI se T P ° PUl " io " of divers. 

~ "V* pol «>eptides, said 

"•cond vector jiving two Mi-. . 
restriction — * ^ of 



" rm vector; and x 



(c) 



=o«bi„i„ g the vector pid uets of step 

of vector °«»»«—\ combination 

«rst a»d SeqUSnCe '' «4l»in,. said 
" and SB =ond DHA sequences. 



35. \r-he method of claim ->a 
and second vectoYs are circular Said flrst 



36. The\ method of oi= • 
heteromeric recepAors ~ , " 34 ' Vherein said 
consisting of antX lies - SG ^ cted ^om the group 
hormone receptors ^t^ t ^J£^' ^ egr ins, 

37. The method of clai™ 

and second DNA seguences\ e n. „ ' Wherein s ^id first 

variaMe heavy Sr^S^TT^ " «" 

light chains of an antibody. 

38. The method \o*^„i • 

expression of a diverse popuJ^n T. 34 ' Wherein 
xs on the surface of a cell.V 3 ^eromeric receptors 



39. 



Th e method of 

produces a bacteriophage. 



ell 



37, wherein said cell 



40. 

filamentous 



The method of 
bacteriophage i s 
consisting of „l3 f fd and fi. 



cl^Lm 39, wherein 
1 acted from the 



said 
group 



41. The method of claim * A \ 
°f said fi rst or second DNA ' \ h * r * in at l-.t one 

^ne vin fusion -^.nc..\ la expressed ^ & 



, 42. The method of cl»<„ \ 
Pairs of restriction sites ar« « 1 ' "V" 1 " Said two 
Mlu I. ltes are Hi nd lII-MluV and Hind in- 



r ?2 



The\ method of claim 34 , 
further comprises: 



(CI) 



(C2) 



wherein said 



(C3) 



sstricting said first vector with a 
friction enzyme recognizing one of 
the\restriction sites encoded in said 
two Wrs of restriction sites; * 



restr 
dif f 

recogniz 
site 



ng said second vector with a 
restriction enzyme 
g the second restriction 
ed in said two 
restriction, sites; 



encox 



pairs of 



digesting the 3 » ends of said 
restricted fiW and second vectors 
with an exonuc^ease ; and 



(C4) 



annealing said \ first and second 
vectors . \ 



^3 

r 44. V method for selecting a heteromeric 
receptor exhibiting binding activity toward a preselected 
molecule from k population of diverse heteromeric 
receptors, comprising: 

(a) ^operationally linking to a first vector 

a\ first population of diverse t DNA 
sequences encoding a diverse population 
of \ first polypeptides, said first 
vectonr having two pairs of restriction 
sites\ symmetrically oriented about a 
cloninqr site; 

(b) operationally linking to a second 
vector a Vgsond population of diverse 
DNA sequences encoding a diverse 
population of second polypeptides, said 
second vectbr having two pairs of 
restriction \ sites symmetrically 
oriented about a cloning site in an 
identical orientation to that of th 
first vector; \ 

(c) combining the vector products of step 
(a) and (b) undes conditions which 
allow only the operational combination 
of vector sequences\ containing said 
first and second DNA sequences. 

(d) introducing said population of combin d 
vectors into a compatible host und r 
conditions sufficient foV expressing 
said population of first ana second DNA 
sequences ; and \ 

(e) determining the h t romeric receptors 
which bind to said preselected 
molecule* \ 



# 



45. Tlie method of claim 44, wherein said first 
and second vectors are circular* 

46. The \ method of claim 44 , wherein said 
heteromeric receptors are selected from the group 
consisting of antibodies, T cell receptors, integrins, 
hormone receptors and Ntransmitter receptors. 

47. The method of claim 44, wherein said first 
and second DNA sequences encode functibnal portions of 
heteromeric receptors. \ 

48. The method of claim 47, wherein said first 
and second DNA sequences enaode functional portions of the 
variable heavy and variable light chains of an antibody. 

49. The method ( qn c laim 44, wherein said 
expression of a diverse population of heteromeric receptors 
is on the surface of a cell. \ 

50. The method of claiW 49, wherein said cell 
produces a filamentous bacteriophage. 

51. The method of claim 50, wherein said 
filamentous bacteriophage is selecxed from the group 
consisting of M13, fd and £1. \ 

> 52. The method of claim 51, wherein at least on 
of said first or second DNA sequences Is expressed as a 
gene VIII fusion protein. \ 

53. The method of claim 44, wherein said two 
pairs of restriction sites are Hind III-Mlu\l and Hind III- 
Mlu I. \ 



method of claim 
combining step further coapri* 



54. 



44 , wherein said 



Lses: 



(CI) 



(C3) 



restricting 



said first vector with a 
enzyme recognizing one of 
restriction sites encoded in said 
two\pairs of restriction sites; ' 



restriction 
thi 



(C2) restricting 



said second vector with a 
different restriction enzyme 
recogniAng the second restricti£Jn 
site in said two pa i rs of 

restriction sites ; 



digesting tH. 3. ends of said 
restricted f ir W and second vectors 
with an exonuclease; and 



(C4) annealing said Virst 
vectors. 



and second 



55. \ A method for determining the nucleic acid 
sequences encoding a heteromeric receptor exhibiting 
binding activity^ toward a preselected molecule from a 
diverse population^ of heteromeric receptors, comprising: 

(a) Operationally linking to a first vector 
a\ first population of diverse DNA 

xences encoding a diverse population 
of \ first polypeptides, said first 
vector having two pairs of restriction 
site^ symmetrically oriented about a 
site; 

(b) operationally linking to a second 
vector a\s^cond population of divers 
DMA secffr^nces encoding a diverse 

second polypeptides , said 
second vector having two pairs of 
restriction \ sites symmetrically 
oriented abou^ a cloning site in an 
identical orientation to that of the 
first vector; 

(c) combining the vector products of step 
(a) and (b) unden conditions which 
allow only the operational combination 
of vector sequences \ containing said 
first and second DNA sequences. 



(d) introducing said population of combined 
vectors into a compatible host und r 
conditions sufficient for expressing 
said population of first ai\d second DNA 
sequences ; 



>*?7 

\ ( ) determining the heteromeric receptors 
\ which bind to said preselect d 

\ molecule; 

(f\ isolating the nucleic acid sequences 
\ encoding said first and second 
\ polypeptides; and 

(g) sequencing said nucleic acid sequences. 

56. The metKpd of claim 55, wherein said first 
and second vectors are circular. 

57. The method \&fr^cl aim 55, wherein said first 
heteromeric receptors selected from the group consisting of 
antibodies, T cell receprarsL— integrins , hormone receptors 
and transmitter receptors. \ 

58. The method of claim 55, wherein said first 
and second DNA sequences encode functional portions of 
heteromeric receptors. \ 

59. The method of claim 58, wherein said first 
and second DNA sequences encode functional portions of the 
variable heavy and variable light drains of an antibody. 

60. The method of claimX 55, wherein said 
expression of a diverse population of heteromeric receptors 
is on the surface of a cell filamentous bacteriophage 
selected from the group consisting of M13\ fd and f 1 and at 
least one of said first or second DNA sequences is 
expressed as a gene VIII fusion protein. \ 

61. The method of claim 55, whenein said cell 
produces filamentous bacteri phage. \ 



62. The V method of claim 61, wherein said 
filamentous bacteriophage is select d from the group 
consisting of M13 , fd\and fl. 

63. The method of claim 62,' wherein at least one 
of saxd frist or secondW sequences is expressed as a 
gene viii fusion protein.* 

64. The method W claim 50, wherein said two 
pairs of restriction sites a\:e Hind III-Mlu I and Hind III- 
Mlu I. 



65. The method of claim 
combining step further comprises: 



50, wherein said 



(CI) restricting said first vector with a 
restrictibTiTenzyme recognizing one of 
the restriction sites encoded in said 
two pairs of \restriction sites; 



(C2) 



restricting said second vector with a 
different restriction enzyme 
recognizing thd second restriction 
site encoded in\ said two pairs of 
restriction sites) 



(C3) digesting the 2\ ends of said 
restricted first arid second vectors 
with an exonucleaseAand 



(C4) annealing said fir J 
vectors . 



and second 



^,66. A vector comprising two copies of a gene 
encoding a filamentous bacteriophage coat protein, one copy 
of said gene capable of being operationally linked to a DNA 
sequence encoding ia polypeptide of a heteromeric receptor 
5 wherein said DNA sequence can be expressed as a fusion 
protein on the surface of said filamentous bacteriophage or 
as a soluble polypeptide. 

67. The vector of claim 66, wherein said two 
copies of said gene encode substantiality the same amino 
acid sequence but have different nucleotide sequences. 

68. The vector of claim 66, wherein said one 
copy of said gene is expressed on the surface of said 
filamentous bacteriophage. 

69. The vector of claim 66, wherein said 
bacteriophage coat protein is M13 gene VIII. 

70. The vector of claim 66 r wherein said vector 
has substantially the same sequence as that shown in Figure 
2 (SEQ ID NO: 1) . 

✓^71. A vectors comprising sequences necessary for 
the coexpression of two or more inserted DNA sequences 
encoding polypeptides which form heteromeric receptors and 
two copies of a gene encoding a filamentous bacteriophag 
5 coat protein, one copy of said gene capable of being 
operationally linked to on6 of said two or more insert d 
DNA sequences wherein said DNA sequence can be expressed as 
a fusion protein on the surface of said filamentous 
bacteriophage or as a soluble\ polypeptide. 

72. The vector of claim 71, wherein said two 
copi s of said gene encode substantially the same amino 
acid sequence but have different nucleotide sequences. 



* 



COOV Of T>>e VSCt0r °* Claln 71 ' Uhe " in «" «» 

copy of saxd gene ts expressed on the surface of said 
tiiamentous bacteriophage. 



74. The vector of claii 71, wherein said 
bacteriophage coat protein is M13 gene VIII. 

h» k «. ^ VeCt ° r ° f Claim ?1 ' whe "in said vector 

has substantially the same sequence as that shown in Figure 
6 (SEQ ID NO: 5) . v figure 



